An asymptomatic patient with exogenous lipoid pneumonia (ELP) due to silent aspiration of liquid paraffin ingested as a lubricant was diagnosed by bronchoalveolar lavage (BAL). BAL fluid separated into oily upper phase and lower aqueous phase spontaneously. Microscopic analysis of BAL cells revealed the presence of lipid-laden alveolar macrophages. Classic histochemical staining and electron microscope examination indicated that neutral lipid was dominant but phospholipid was also present in the lipidladen macrophages. Together with the history of ingestion of liquid paraffin, we identified that the ingested liquid paraffin was the origin of the neutral lipid in the lipid-laden macrophages observed in the BAL fluid. (Internal Medicine 41: 483-486, 2002) 
Introduction
Exogenous lipoid pneumonia (ELP) is a rare condition resulting from aspiration or inhalation of oil-based substances ( 1) . Aspiration of liquid paraffin (liquid petrolatum) used for the treatment of constipation or intranasal instillation of liquid paraffin as a component of nasal drop or petroleum jelly such as Vaseline or Mentholatum for relief of sinus congestion is the common cause of ELP (2) (3) (4) . We herein report an adult patient diagnosed as ELP resulting from aspiration of liquid paraffin used as a lubricant.
Case Report
A 42-year-old man, non-smoker was referred to our department due to abnormal chest radiographic findings. He works as an architect and denies exposure to chemical substances including paints. Past medical history revealed mechanical ileus 4 years ago, which required surgical correction of the colon invaginated into omental bursa and he suffered from several episodes of recurrent ileus thereafter. He had no fever or respiratory symptoms such as cough, sputum expectoration, or dyspnea. The patient denied obvious aspiration or symptoms of gastroesophageal reflux. Chest auscultation did not reveal any crackles or rhonchi. His chest radiograph revealed pulmonary infiltrate in the right lower lung field adjacent to the right cardiac border ( Fig. 1A) . Thoracic CT demonstrated a dense alveolar filling in the right middle lobe and linear shadows within it (Fig. IB) . The results of routine laboratory tests were normal. Serum KL-6 was 265 U/ml, with normal value being less than 500 U/ml. Pulmonary function test was normal and no impairment of alveolar diffusion capacity was detected. We performed bronchoalveolar lavage (BAL) and transbronchial lung biopsy of the right middle lobe. The appearance of the BAL fluid was whitish at first and separated spontaneously into an upper oily supernatant layer with visible oil droplets and a lower clear aqueous phase within 5 minutes. The total cell countin the BAL fluid was 1.14xlO6/ml. The differential count revealed 32 percent macrophages, and 68 percent lymphocytes. The CD4+ and CD8+ lymphocytes composed 63.3% and 22% of total lymphocytes in the BAL fluid, respectively. The CD4+to CD8+ ratio was 2.88. Smear and culture were negative. Weevaluated the cytospin preparations of BAL cells with histochemical staining. Nearly all of the alveolar macrophages (AMs) had foamy appearance due to the fact that the cytoplasm was full of numerous, large, rounded vacuoles revealed with the hematoxylin-eosin stain ( Fig. 2A ). The majority of the vacuoles were stained orange with Oil red O (Fig.  2B ). In addition, the vacuoles were stained dark navy blue with heated Sudan black (Fig. 2C ), and pink with Nile blue (Fig.  2D ). No birefringence was detected in majority of the vacuoles but refringence under polarized light was detected in some of the vacuoles even within the same cells (data not shown). These vacuoles were not stained with the May-Grunwald-Giemsa, Papanicolaou or PAS (data not shown). As for comparison, droplets of liquid paraffin were stained with Oil red O ( nantly moderate osminophilic lipid or vacuoles that coincided with majority of the vacuoles in the AMs observed by the light microscope (Fig. 3A, B) , the other was multilamellated surfactant ( Fig. 3B ). Lipid analysis of the BAL fluid revealed that the fluid contained 0.03 mg/ml phospholipid that was com-posed of 53.4% phosphatidyl serine and phosphatidyl inositol and 41.2% phosphatidyl choline. But triglyceride and free fatty acid were not detected in the BAL fluid. ELP was diagnosed on the basis of macroscopic evaluation of BAL fluid and microscopic analyses of cytospin preparation of BAL fluid. Past history revealed that he had been ingesting liquid paraffin daily as a lubricant for two and a half years. The daily dose of liquid paraffin was initially commenced at 30 ml but gradually increased to 60 ml and maintained at this dose for the last 14 months. These past 2 months, the daily dose of liquid paraffin was increased to 90 ml. Together with the history of ingestion of liquid paraffin it was evident that liquid paraffin was the major source of exogenous lipid in this case. Histochemical staining of droplets of liquid paraffin was consistent with the findings of the staining of lipids inside the AMs. Result of transbronchial lung biopsy revealed intra-alveolar accumulation of lipid-laden macrophages and interstitial pneumonitis composed of lymphocytic infiltration, deposits of fat droplets and fibrotic proliferation within the alveolar septa ( Fig. 2H ).
Discussion
In this particular case, the macroscopic evaluation of the BAL fluid that separated into upper oily supernatant layer and a lower clear aqueous layer strongly suggests the diagnosis of ELP. Histological examination revealed the presence of lipidladen macrophages, and histochemical lipid staining was useful to differentiate the type of lipids phagocytosed by this patient's AMs (1, 5) . The results revealed the presence of two types of lipids in the AMs; one was a dominant neutral lipid and the other was a phospholipid. Electron microscope examination confirmed these findings by demonstrating osminophilic lipid and surfactant rich in phospholipid such as phosphatydil choline (PC). The value of phospholipid in BAL fluid was within the normal range (6) . The lipid analysis of BAL fluid revealed a decrease of phosphatidyl choline (PC) and an increase of phosphatidyl inositol/phosphatidyl serine similar to the findings observed in patients with pulmonary alveolar proteinosis (6) . Thoracic CT of this patient revealed a patchy well-defined area of ground-glass attenuation with superimposed septal thickening (crazy-paving pattern) (see Fig.  IB ). Franquet et al indicated that this finding is one of the characteristics observed in patients with ELP (7) . There are many oil-based substances that cause ELP such as vegetable oil (olive), animal oil (milk, cod-liver oil) and mineral oil (1). However, mineral oil such as liquid paraffin is one of the most frequent sources of exogenous lipid (1) . It is postulated that mineral oils could inhibit the cough reflex and ciliary motility, thus facilitating inhalation (8) . Another study revealed that mineral oil applied on rabbit and human nasal epithelium markedly impaired the movement of the mucus blanket by altering the physical properties of the secretions (9) . These characteristics of mineral oil could fasciculate silent aspiration of liquid paraffin as presented in this case. Although infrared spectrophotometry would confirm the presence of liquid paraffin in AMs (10), it is restricted to special laboratories and it is very expensive. Post mineral oil ingestion, the initial response in the alveoli is the phagocytosis of emulsified oil by alveolar macrophages. These lipid-laden macrophages are activated to release proinflammatorycytokines to elicit foreign body reaction associated with the infiltration of lymphocytes and plasma cells into the alveolar septum (1, 1 1). With time, interstitial fibrosis develops, and in some cases large oil droplets walled by fibrous tissues and giant cells creating a tumor-like mass called paraffinoma forms ( 1 , 2) . Electron microscopic examination revealed that the majority of the AMs obtained from the present case had pod-like processes suggesting "activated" macrophages (see Figs. 2A and 3) . Pulmonary biopsy revealed the presence of interstitial pneumonitis coinciding with the shadow of lipoid pneumonia observed in the chest radiograph. Although exposure to mineral oil for a prolonged period is not required to develop pulmonary fibrosis (1), the pathological finding of this patient represents the initial phase of the disease. In addition, increased lymphocytes and CD4+ to CD8+ ratio in this patient's BAL fluid suggest that interstitial pneumonitis may be related to cooperative actions of lymphocytes and macrophages as reported elsewhere (12) .
Treatment of asymptomatic patients remains controversial and corticosteroid therapy and (whole) lung lavage have been reported to be effective in limited cases ( 1 3, 14) . Although complete cessation of liquid paraffin ingestion is the ideal primary treatment but it was difficult to abruptly stop it completely due to the patient's mental dependency to liquid paraffin in this case. Hence, the patient was instructed to decrease the dose of liquid paraffin to 30 ml per day, since the chest radiographic examination of a year earlier appeared to be normal with 30 ml ingestion of liquid paraffin per day. Regular follow-up chest radiographic examinations are scheduled to determine whether the shadow is attenuated at this dose of liquid paraffin. Therefore, it is worthy of mention that a comprehensive medical history, especially medication and the habits of the patient is important and essential as demonstrated in this particular case.
